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(54) Rlter for fluids having differentiated filtration regions 

(57) A filter for fluids connprlsing a container defining 
a chamber connected to an inlet connector and to an 
outlet connector; the chamber contains a filtering mass 
which is crossed by the circulation of a fluid to be fil- 
tered. The filtering mass comprises at least one layer 
(1) which is made of paper, is meant to be the first one 
crossed by the fluid and is suitable to produce a coarse 
filtration. A second layer (2) is also present which pro- 
vides a fine filtration. 
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Description 

[0001] The present invention relates to a filter for flu- 
ids. 

[0002] . It is known that many fields of technology use 
filters meant to retain impurities contained in the most 
disparate fluids. 

[0003] This is the case, for example, of the circuits for 
lubricating oil of internal-combustion engines, which is 
pumped continuously, during operation, from a sump 
which acts as a reservoir and is sent to lubricate the kin- 
ematic couplings provided in the .motors after passing 
through a filter which retains the impurities. 
[0004] However, filters are also found in the circuits 
that carry Diesel fuel from the tank to internal-combus- 
tion engines or txsilers and in the ga^line circuits of 
said engines, and there is also a wide range of air fitters 
for civil, industrial and vehicle air-conditioning systems. 
[0005] Conventional filters have various constructive 
shapes, but substantially they all consist of a structure 
for supporting and containing a filtering mass through 
which the fluid to be filtered is made to pass by flowing 
between a region connected to an inlet connector and a 
region connected to an outlet connector. 
[0006] : The filtering mass too takes on the nfK>st dispa- 
rate shapes, iDOth in terms of the material used and in 
terms of the processing method; a widely used f iltering 
medium is coristituted by a; sheet : which corrprises a 
plurality of layers and is inserted in the filter after being 
folded or rolled up so as to give a large area to the filter- 
ing surface despite the compact size of the filter. 
[0007] More specifically, the sheet comprises a iayer 
whichi on its own. performs the proper filtering function, 
retaining all the impurities contained in tiie flujd to be f il- 
tered. regardless of their size so long as they arjS sibove 
a technically compatible minimum size,. andisuch' layer 
is accompanied by at least one Jayer .which :acts purely 
as a. support; the layer that performs the filtering func- 
tion is usually made of glass f ber, while the coe orvrnore 
supporting layers are made of paper, alwaysrananged 
at the outlet of the fluid, or of synthetic fibers.,: Vj;:, 
[0008] The glass fiber, the pap^: and the synthetic fib- 
ers can optionally receive the addition ^of . other sub- 
stances in a manner known perse.; V:. , ; r> 
[0009] ; Hereinafter, when using the terms "glass fiber"; 
"paper" or "synthetic ftoers". it is.understood that.such 
terms refer to said materials with the optional addition of 
other substances. ; < ; ^ ; - 

[0010] As regards the paper, it should also be noted 
that it is always cellulose-deriyed paper. : 
[001 1 ] The drawback of the described type of filtering 
mass is the fact that any increase in filtration efficiency 
has a negative effect on accumulation capacity. . , 
[0012] Accordingly the aim of the present invention is 
to provide a filter for fluids havirig a filtering, mass which 
can optimize operating conditions both in terms of accu- 
mulation capacity and filtration efficiency. 
[0013] This aim is achieved by a fitter for JIuids. 



according to the invention, which coriprises a container 
defining a chamber which is connected to an inlet con- 
nector and to an outlet connector, said chamber con- 
taining a filtering mass which. Js crossed by the 
5 circulation of a fluid to be filtered, characterized in that 
said filtering mass comprises, at legst one layer which is 
meant to be the first one crossed by said fluid, is suita- 
ble to produce a coarse filtration and is made of paper, 
and a second layer which is adapted to provide a fine fil- 
tration.. . . : 

[0014] Advantageously, the filter is also characterized 
in that the filtering mass comprises a third: supporting 
layer which is arranged so as to be last layer crossed t^y 
thefluid. 

15 [0015] . Further characteristics and advantages of the 
, present invention will become apparent from the follow- 
ing detailed description of some pr^erred but not exclu- 
sive emt>odiments tiiereof, illustrated only by way of 
non-limitative example in the accompanying drawings. 
20 . wherein: . , 

* Rgure 1 is a perspective view of a portion of a sheet 
of filtering mass according to a first embodiment of 
. the present invention; 
25 Rgure 2 is a partially sectional side view of a filter 
; for lubricating oil which is provided with a filtering 
mass formed by a sheet of the type shown in Rgure 
-.i; - ■ , • ^ . V 

Rgure 3 is a perspective view of the filtering mass 
30 : of the filter of Rgure 2; 

: Rgure 4 is an enlarged-scale partial sectional view. 
; taken along the plane I V-IV of Rgure 3; . 
, M Rgure 5 is a partially sectional side view of a filter 
> : . ; for Diesol fuel proyided with a filtering mass formed 
35 - by a sheet of the type shown in Rgure 1 ; 

: J Rgure 6 Js a perspective view of the filtering mass 
- of the f ilter of F;igure 5; . 
i Rgure 7 is an, enlarged-scale partial sectional view. 
. , : :taken along the plane Vll-Vll of Figure 6; 
. : ' . -'Rgure.S is a partially sectional side view of an air f il- 
. • ter provided vyith a filtering mass formed by a sheet 
of the type shewn in Rgure 1 ; 
.r- Rgure.9Js a perspective view of the filtering mass 
of the filter of Figure 8; . . . , 
<^ c t Figure 10, is an enlarged-scale partial sectional 
view, taken along the plane X-X of Figure 9; 
. Figure 1 1 is a perspective view of the filtering mass 
of an air filter for a conditioning system; . 
: Rgure 12 is an enlarged-scale partial sectional 
50, - : view, taken along the plane XII-XII of Figure l l; 

Rgures 13. 14 and 15 are views of a portion of a 
sheet of filtering mass according . to different 
emt)odimer>ts of the invention: , . , .z ' * . ^ 

55 . [0016] With .reference to Figure 1. .tiie reference 
numeral 1 designates tiie first paper layer rripant to be 
crossed by the fluid to be filtered, as shqwn by the 
arrows. Such layer is suitable to produce a coarse filtra- 
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tion, i.e., to ratain particles iarger than, for example. 25 [0026] With reference to Figures 2. 3 and 4, the refer- 

mlcrons. ^ ence numeral 4 designates a lidDricating oil filter which 

[001 7] The reference numeral 2 designates a layer comprises a per se known structure which is suitable to 

made of glass fibers, which is suitable to provide a fine produce, inside a container 5, the oil circulation shown 

filtration, i.eVto retain particles of impurities larger than, s by the arrows between the inlet connector 6 and the out- 

fdr example; 7mibrbn^. ' let connector 7; passing through the filtering mass 8. 

[0018] nrially.'tfil^i^iter^ numeral 3 designates a which is formed by folding, as shown in Figure 4, the 

supporting layer which is arranged so as to be the last • ' sheet of Figure t.:- ^ 

layer crossed by the fluid. Such layer is made of a paper {0027] Fuel filters also have thfe same structure, 
which obviously has a higher permeability than; or at the [0028] ' Figures 5. 6 and 7 relate to a filter 9, which is 
most the same peSrrrieability as, the paper of the first " meant to filtei- Dfesel fuel which is intrbdiiced through a 
layer 1. k : ; : T in:^ ^ - r ^ r > ' connector 10; flows along the circuit showr^ by the 
[001 9] The three l^yerei before being folded or rolled arrows, ji^issing through a filtering mass 1 1 obtained by 
up to form the filtering mass to be inserted in a'filter, can rolling the sheiiet of Figure 1; and leaves through a con- 
be joined by simple contact dr can be rigidly coupFed for 75 ^ nector 12. = ^ ^ - 

example by gluing, stitchintg, thermal bonding or.pres- ^ [0029] Rgures 8, 9 and 10 illustrate charactetistics of 

sure points: said layers might also be produced together an air filter 1 3 for a heavy-duty application in which the 

during a single formation process. air enters through a connector 14 and flows through a 

[0020] The described filtering mass has a high func- circuit whichmakes it p>ass through a filtering mass 15 

tionality. because the particles of impurities are retained 20 otstained by fokling, as shown in Figure 10, the sheet of 

so as to be distributed over two layers according to their Figure 1v and then leaves through a connector 16. 

size; this fact gives the filter a high accumulation capac- [0030} Rttering mass 1 7 of an air fitter 1 8 for a corxJi- 

ity and optimum efficiency, which is also the result of the tioning system, to which Figures 1 1 and 12 relate, is 

fpossibility to vary the characteristics of the individual also formed by folding the sheet C7f Figure 1. 

layers. v ^ r i 25 ; [0031 ] To conclude the description of the embodiment 

[0021] All this is confirmed by tests conducted on oil - of the sheet of filterihg mass shown in Figure 1, it is 

filters executed according to the structure shown in Fig- . • noted that laiyer 2 can be made of synthetic fibers or 

ures 2, 3 and 4 with a filtering mass according to Figure paper, instead of glass f ben having a higher degree of 

1. - ' fiitra^^ 

[0022] The material of^ the layer 3 directed toward the 3d - alsd be made of non-woven febric or mesh instead of 

outlet of the fluid was kept constant, adopting paper with paper- - * - r 

a higher permeability than the other two layers, and the - 10032] Figure 13 illustrates a different embodiment in 

material, i.e. glass fiser, that^onstHuted the ihtermedi- ' - which th^^^ 

ate layer 2 on which filtration efficiency is substantially ■ ^ ei^- 1 aikl 2 which are meant to be crossed successively 

dependent was also kept constant, and different types ss * by the fluid to be filtered, entering through the layer 1 to 

of paper, with different permeabilities ior an equal aver- ^ : -prdvJde; resp6^ a cOar^d filtration and a fine fiftra- 

age grammage, were adopted for the la^er 1. €tnd it was "tidr>; whi^ produce<rl exactly as described for the 

found that the accumulatlori capabity-of the filter ^^dc^ 

increases as the permeability of layei^ 1 decreases, '^^^ «riS 1 ahd'WithdiJt a supporting layers 
while filtration efficiency rerhains substantially constant 4an, l0033]v^>F4gure 14 illustrates a further embodiment in 
owing to the linchanging diaracteristibs of the material which, Without Bering the description given for ^1^^ 1 , 
of layer 2. ■ ^ ^ ■ - ^ ^ . f u >^layera(isfontied by nieansoft^ substrates 2a a^ 
[0023] Moreover, it has been fdund that if the perme- ^ • 'eascH' of which can^ be made of ^lass fibers synthetic fib- 
ability of the paper that constitutes layer t is' kept the ers, or paper with a higher degree of filtration than layer 
same, by varying the degree of filtration of the glass ^ IHtisthusfto'ssibTetbhaVe twosubstrat^^^ 
fiberthat constitutes layer 2 an increase in the accumu- • o^ diff ierent ffeer characteristics according td require- 
lation capacity is lachieved ^ said degree of filtration ' rrients.' ^ - r ^ ^ ' '"^^-^ * 
increases. ' - [0034] In the embodiment of Figure 14 there-is no sup- 
[0024] It has thus been found e^^^erimentally that it is porting liaya';' such layer is instead present, and desig- 
possible to achieve high filtration efficiency and at the so nated by the reference rtumeral 3, in the embbdiment 
same time a high accumulation capacity substantially shown in Figure 15, Which is otherwise identical 
thanks to the contribution of the' layer of paper 1 - [0035]^ -T^ fe susceptible of 
arranged at the inlet of the fluid, which can be consti- numerous other modifications and variations, all of 
tuted equally by oil, fuel or air Which are within the scope of the inventive concept; all 
[0025] A plurality of filters comprising a filtering mass 55 the dietai Is may further be replaced with otfier techni- 
produced by using the sheet of Figure 1 is now cally ecjUivalent elements: - ^ - 
desaibed; such filters are chosen merely by way of [0036] The discfosures in -Italian Patent Application 
example: No. MI98A000987 from which this application claims 
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priority are incorporated herein by reference. 
[0037] Where technical features mentioned in any 
clainn are followed by reference signs, those reference 
signs have been included for the sole purpose of 
increasing the intelligibility of the claims and accord- 
ingly, such reference signs do not have any limiting 
effect on the interpretation of each etement identified by 
way of example by such reference signs. 

Claims 

1 . A filter for fluids, comprising a container defining a 
chamber which is connected to an inlet connector 
and to an outlet connector, siaid chamber containing 
a filtering mass which is crossed by the circulation 
of a fluid to be filtered, characterized in that said fil- 
tering mass comprises at least one layer which is 
meant to be the first one crossed by said fluid, is 
suitable to produce a coarse filtration and is made 
of paper, and a second layer which is suitable to 
provide a fine filtration. . 

2. The filter according to cjaim 1 , characterized in that 
the second layer suitable to produce a fine filtration 
is made monplithicalty of glass fiber. . 

3. The filter according to claim 1 , characterized in that 
the second layier suitable to produce a fine filtration 
is made monolithically of synthetic fibers. 

4. The filter according to claim 1 . charaicterized in that 
the second layer suitable to produce a fine filtration 
is made monolithically of paper with a higher 
degree of filtration than the first layer. 

5. The filter according to claim 1 , characterized in that 
the second layer suitable to produce a fine filtration 
is made of two substrates, each of iMijch is made of 
glass ftoer, synthetic fibers, or pajDer withia higher 
degree of filtration than the first layer,'^ ^ .■':.) 

6. The filter according to claim . 1 , cKaracterized in that 
the at least two layers are mutually joiried by simply 
resting on each other. 

> \ ', ..*'.* 

7. The filter according to claim 1 , characterized in that 
the at least two layers are coupled. 

8. The filter according to claim 1 , characterized in that 
the at least two layers are rigidly coLpled by being 
produced together during a single formation proc- 
ess. 

9- The filter according to claim 1 , characterized in that 
the filtering mass conprises a third sui>pbning layer 
which is arranged so that it is the last layer crossed 
by the fluid. 



10- The filter according to claim 9, characterized in that 
the third supporting layer is made of paper 

1 1 - The filter according to claim 9, characterized in that 
the third supporting layer is made of non-woven 
fabric. 

12. The filter according to claim 9, characterized in that 
the third supporting layer is made of mesh. 



10 



IS 



20 



25 



30 



35 



40 



45 



50 



4 



: <EP 095507eA1 J_> 



EP 0 955 078 A1 




BNSCXDCID: <EP 09SS078A1J_> 



EP 0 955 078 A1 




1 



EP 0 955 078 A1 




BNSOOCIO: <EP 0956078A1 J_> 



EP 0 955 078 A1 





BNSDOCID: <EP 0955078A1 J_> 



BNSDOCID: <EP 095507eA1_ 




BNSDOCID: <EP 0955078A1_I_> 



11 



BNSDOCID: <EP 0955078A1 



EP 0 955 078 A1 




EP 0 955 078 A1 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 99 10 74G5 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation ot doeumont with indication, wtiere appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnLCI.6) 



US 5 403 482 A (W-C:STEERE ET AL.) 
4 April 1995 (1995-04-04) 

* column 3. line 48 - column 5, line 6; 
figures U2,6r^ ^ ! 

US 5 275 743 A (J.D.MILLER ET AL.) 
4 January 1994 (1994-01-04) 

* the whole document * 

EP 0 793 990 A (UFI) ' 

19 Septenter 1997 (1997-09-10) 

*. claims 1,2.13; figures 1,5,6 * 

EP G 060 677 A (AMSTED) * 

22 Septenfcer 1982 (1982^09-22) 

* claim 1; figure; 1 * 



1,3-6, 
9-12 



1-12 



1,5,8 



:B01D29/H 
B01D46/52 
B01D39/14 



The present search report has been drawn up for an daims 



TECHr«CAL FIELDS 
SEARCHED (Inta.6) 



BOID 



Place ol March 



BERLIN 



Date ot corrpletion ol the search 

15 September 1999 



Bertram, H 



CATEGORY OF CITED DOCUMENTS 

X : pafticularly relevant if taken alone 

Y : partioultfty relevant if oombined wnth another 

document of the »ame eategory 
. A ; teohnotogical tiaokgreurid 
O : non-written disolosure 
P : intermediate document . ' 



T : theory or principle underlying ttie invention 
E : earlier patent document, but pubSahed on, or 

after the filing date 
O : document cited in the application 
L : document cited for other reasons 

& : member of the aame patent famly, corresponding 
document 



14 



095507BA1_I_> 



EP 0 955 078 A1 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 99 10 7405 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The memt»r» are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable- for these particulars which are merely; given for the purpose of information. 

^.-H-s-;:;?' ""; \ z:::\\..r-''r...:z "r ":i5-09-i999 



PMent documerit 
Of tod' in search .ref^rt 



Pulslication 
date 



Patent family 
member(s) 



Publication 
, date 



US 5403482 


A 


04 


-04- 


■1995 


AT 


169511;T ' 


■ 15-08-1998 












CA 


2173754 A 


20-04-1995 












DE 


69412503 D 


, 17-09-1998 












DE 


69412503 T 


/ 12-05-1999 












EP 


0723473 A 


31-07-1996 












ES 


2122342 T ^ 


16-12-1998 












JP 


9503701 T ^ 


15-04-1997 












. WO.. ... 


9510346 A - 


; 20-04-1995 














; 5472606 A J; 


; 05-12-1995 


US 5275743 


A 


. 04- 


-01- 


-1994 


EP/ 


0571614 A 


01-12-1993 












JP 


6505435 T 


23-06-1994 












WO 


9311849 A ' 


24-06-1993 


EP 793990 i 


A 


10- 


-09- 


1997 


IT 


RE960014 A 


08-09-1997 












CN 


1164596 A 


12-11-1997 


EP 60677 


A 


22- 


•09- 


1982 


NONE 







2i For more dotafls atxsut this annex : see OffidaJ Journal of the European Patent Office, No. 12/32 



BNSDOCID: <EP. .0955g7eAlJ_> 



15 



